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such an operation practicable. In this way the electrolytic pro-
cess produces several metals as by-products.

The growth of the Electrical Engineering industries has pro-
duced a large demand for copper of great purity and. the refinement
of copper is now always done by the electrolytic method. The
crude copper is made to serve as the anode in a copper sulphate
solution, and the action of the S04 ions on it when current is
passed through the solution is to form fresh copper sulphate
(CoS04), pure copper being deposited on the cathode. As the
voltage required for each vat is only about 1 volt, a number of
vats are connected in series and arrangements are also made for
maintaining the solution in circulation so as to prevent the copper
sulphate in it being concentrated in the neighbourhood of the
anodes.

Copper is found in some parts of the world in the metallic
state (it is called native copper) and it only requires purification.
Some compounds of copper can be used as anodes for the elec-
trolytic process as they stand, the S04 ions being able to decom-
pose them and combine with the copper; other copper ores
require the extraction of the copper as a preliminary to its refine-
ment. _

Quite a large number of metals are now produced by electrolytic
processes but the procedure adopted in each case depends upon
the properties of the particular substances and considerations of
cost. In some cases the mineral conducts sufficiently well for its
solution to be dispensed with; some minerals require subjection
to a high temperature either to make them conduct or to facilitate
the decomposition. The various methods of treatment that may
be adopted are as follows :

(1)    The metal is extracted from the mineral by chemical
treatment and the crude metal so obtained is refined by elec-
trolytic process.

(2)    The mineral is used as anode in the electrolytic process,
(3)'   The mineral is used directly as electrolyte.

(i) The mineral is treated by the electric arc which subjects
it to the combined action of electrolysis and high temperature.

The passage of a current of electricity through an impure
solution does not always produce a pure metal; the separation